In the theory of hyperbolic PDEs, the boundary-value problems with conditions on the entire boundary of the domain serve typically as the examples of the ill-posedness. The paper shows the unique solvability of the Dirichlet problem in the cylindric domain for the multidimensional wave equation. We also establish the criterion for the unique solvability of the equation.
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Let us denote, respectively, with Γ α , S α , and S 0 the parts of these surfaces that form the boundary ∂Ω α of the domain Ω α .
We study, in the domain Ω α , the multidimensional wave equation u| S α ϕ r, θ , u|
Let {Y k n,m θ } be a system of linearly independent spherical functions of order n,
. . be Sobolev spaces. The following lemmata hold 6 .
as well as the series obtained through its differentiation of order p ≤ l − m 1, converge absolutely and uniformly.
Lemma 2. For f r, θ ∈ W l 2 S 0 , it is necessary and sufficient that the coefficients of the series 3 satisfy the inequalities
Let's denote as ϕ k n r , ψ k n t , and τ k n r the coefficients of the series 3 , respectively, of the functions ϕ r, θ , ψ t, θ , and τ r, θ . 
It is known see 6 that the spectrum of the operator δ consists of eigenvalues λ n n n m − 2 , n 0, 1, . . . , to each of which correspond k n orthonormalized eigenfunctions Y k n,m θ .
Given that solution of the problem that we are looking for belongs to the class C Ω α ∩ C 2 Ω α , we can look for it in the form of the series u r, θ, t
where u k n r, t are the functions to be determined. Substituting 7 into 6 and using the orthogonality of the spherical functions Y k n,m θ 6 , we get
and given this, the boundary-value conditions 2 , taking into account Lemma 1, will take the form
In 8 and 9 , making the substitution of variables
we get where a s t is determined from 25 . 
where Γ z is the gamma-function, the lemmata, and the bounds on the given functions ϕ r, θ , ψ t, θ , and τ r, θ , we can show that the obtained solution 33 belongs to the class
Proof of Theorem 4. If condition 5 is satisfied, then from Theorem 3, it follows that the solution of Problem 1 is unique. Now, suppose condition 5 does not hold, at least for one s 1. Then, if we look for the solution of the homogeneous problem, corresponding to Problem 1, in the form 7 , then we get to the problem From estimates 34 it follows that u ∈ C Ω α ∩ C 2 Ω α , if l > 3m/2.
